Expression and properties of the glyoxysomal and cytosolic forms of isocitrate lyase in Amaranthus caudatus L.
Isocitrate lyase (EC 4.1.3.1) catalyzes the reversible conversion of d-isocitrate to succinate and glyoxylate. It is usually associated with the glyoxylate cycle in glyoxysomes, although the non-glyoxysomal form has been reported and its relation to interconversion of organic acids outside the glyoxylate cycle suggested. We investigated the expression of two isocitrate lyase genes and activities of the glyoxysomal (ICL1) and cytosolic (ICL2) forms of isocitrate lyase in amaranth (Amaranthus caudatus L.) seedlings. Both forms were separated and purified. The cytosolic form had a low optimum pH (6.5) and was activated by Mn(2+) ions, while Mg(2+) was ineffective, and had a lower affinity to d, l-isocitrate (Km 63 μM) as compared to the glyoxysomal form (optimum pH 7.5, K(m) 45 μM), which was activated by Mg(2+). The highest ICL1 activity was observed on the 3rd day of germination; then the activity and expression of the corresponding gene decreased, while the activity of ICL2 and gene expression increased to the 7th day of germination and then remained at the same level. It is concluded that the function of ICL1 is related to the glyoxylate cycle while ICL2 functions independently from the glyoxylate cycle and interconverts organic acids in the cytosol.